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IN THE CLAIMS 

Claims 1-41: Canceled. 



Claim 42 (New): A dihydropyrimidine compound of the following formula (1), a 
tautomer thereof or a pharmaceutically acceptable salt thereof: 

A 




Q 

wherein 

Z represents a group of the following formula (Zl), which is bonded to the nitrogen 
atom at the symbol "*". 



(Zl) 




wherein 

Bi represents a hydrogen atom, a carboxy-lower alkyl group, a lower 
alkyloxycarbonyl-lower alkyl group or a group of the following general formula (3) or (4): 



3 
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(3) (4) 




wherein 

R 6 to R 8 each represent a hydrogen atom or a linear, branched or cyclic, saturated or 
unsaturated hydrocarbon group having 1 to 6 carbon atoms, 
X 2 represents an oxygen atom or sulfur atom, 

A represents a group of the following formula (2), or a substituted or unsubstituted 1- 
naphthyl, 2-naphthyl, indole-2-yl, indole-3-yl, thiophene-3-yl, thiophene-2-yl, furan-3-yl, 
I furan-2-yl, pyridine-4-yl, pyridine-3-yl or pyridine-2-yl group wherein the substituents in 
these groups are those described later with reference to R 1 to R 5 in the formula (2): 

(2) R 3 




wherein 

R 1 , R 2 , R 3 , R 4 and R 5 may be the same or different from each other and each represent 
a hydrogen atom, a halogen atom, hydroxyl group, carboxyl group, amino group, cyano 
group, nitro group, a lower alkyl group, a lower alkoxyl group, a lower alkylamino group, a 
lower alkylthio group, a lower alkanoyl group, a lower alkoxycarbonyl group, a hydroxy- 
lower alkyl group, a hydroxy-lower alkoxyl group, a hydroxy-lower alkenyl group, a 



4 



Application No. 10/025,589 

Reply to Office Action of January 3 1 , 2003 

halogeno-lower alkyl group, a halogeno-lower alkoxyl group, an amino-lower alkyl group, an 
amino-lower alkoxyl group, an amino-lower alkenyl group, a carboxy-lower alkyl group, a 
carboxy-lower alkoxyl group, a carboxy-lower alkenyl group, a benzyloxy group, a benzoyl 
or a pyridylcarbonylgroup, 

Q represents a hydrogen atom or a lower alkyl group, 

D represents a hydrogen atom, a lower alkyl group, dimethoxymethyl group, cyano 
group, a benzyl group, a pyridylmethyl group, a hydroxy-lower alkyl group, a halogeno- 
lower alkyl group, an amino-lower alkyl group, a carboxy-lower alkyl group or a group of the 
following formula (5) or (6): 



X 3 represents O, S or N-R 8 ', 
n represents an integer of 0 to 6, 

K in the formula (5) represents a hydrogen atom, a halogen atom, hydroxyl group, 
carboxyl group, amino group, cyano group, nitro group, azido group, a substituted or 
unsubstituted phenyl group or a substituted or unsubstituted heteroaryl group, wherein said 
heteroaryl group is selected from the group consisting of a pyridyl group, a furyl group and a 
thienyl group and wherein the substituents in these groups are those described with reference 
to R 1 to R 5 in the formula (2), 

G in the formula (6) represents N or C-H, 



(5) 



(6) 




H 2 




wherein 
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wherein R 8 to R 10 may be the sauce or different from each other, and they each 
represent hydrogen atom, a linear, branched or cyclic, saturated or unsaturated hydrocarbon 
group having 1 to 6 carbon atoms, a substituted or unsubstituted phenyl group, a substituted 
or unsubstituted heteroaryl group wherein said heteroaryl group is selected from the group 
consisting of a pyridyl group, a furyl group and a thienyl group, a hydroxy-lower alkyl group, 
a hydroxy-lower alkenyl group, a halogeno-lower alkyl group, a halogeno-lower alkenyl 
group, an amino-lower alkyl group, an amino-lower alkenyl group, a carboxy-lower alkyl 
group, a carboxy-lower alkenyl group, a benzyl group, a pyridylmethyl group, cyano-lower 
alkyl group or a cyano-lower alkenyl group, and the chains may contain a hetero atom 
wherein the substituents in the substituted phenyl, pyridyl, furyl and thienyl groups of R 8 are 
halogen atoms, alkyl groups and alkoxy groups and the substituents in the substituted phenyl, 
pyridyl, fiiryl and thienyl groups of R 9 and R 10 are those described with reference to R 1 to R 5 
in the formula (2), or R 9 and R 10 may together form a ring selected from the group consisting 
of a cyclopentyl group, a cyclohexyl group, a piperidino-l-yl group, a piperidine-4-yl group, a 
pyrrolidine-l-yl group, a pyrrolidine-8-yl group, a piperidinone-l-yl group, a pyrrolidinone-1- 
yl group, a piperazine-l-yl group and a morpholine-4-yl group, 

E represents a group of the following general formula (7) or a substituted or 
unsubstituted heteroaryl group, wherein said heteroaryl group is selected from the group 
consisting of thiophen-3-yl, thiophen-2-yl, furan-3-yl, furan-2-yl, pyridine-4-yl, pyridine-3- 
yl, pyridine-2-yl and imidazol-l-yl wherein the substitutnt is selected from the group 
consisting of halogens, lower alkyl groups and alkoxyl groups: 
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(7) 




wherein 

R 11 , R 12 , R 13 , R 14 andR 15 may be the same or different from each other and each 
represent a hydrogen atom, a halogen atom, hydroxyl group, carboxyl group, amino group, 
cyano group, nitro group, a lower alkyl group, a lower alkoxyl group, a lower alkylamino 
group, a lower alkylthio group, a lower alkanoyl group, a hydroxy-lower alkyl group, a 
hydroxy-lower alkoxyl group, a hydroxy-lower alkenyl group, a halogeno-lower alkyl group, 
a halogeno-lower alkoxyl group, an amino-lower alkyl group, an amino-lower alkoxyl group, 
an amino-lower alkenyl group, a carboxy-lower alkyl group, a carboxy-lower alkoxyl group, 
a carboxy-lower alkenyl group, benzyl group, benzyloxy group, a lower alkoxycarbonyl 
group, benzoyl, pyridylcarbonyl group, a substituted or unsubstituted phenyl group, a 
substituted or unsubstituted heteroaryl group wherein said heteroaryl group is selected from 
the group consisting of a pyridyl group, a furyl group and a thienyl group, or cyclopentyl 
group, cyclohexyl group, piperidyl group, pyrrolidinyl group and piperazinyl group wherein 
the substituents in the substituted phenyl, pyridyl, furyl and thienyl groups are halogen atoms, 
alkyl groups and alkoxyl groups, 

X] represents an interatomic bond 

L represents >N-J wherein J represents a hydrogen atom, a lower alkyl group, a 
carboxy-lower alkyl group or a lower alkyloxycarbonyl-lower alkyl group, 
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Y represents a saturated or unsaturated linear hydrocarbon group having 1 to 6 carbon 

atoms, which may contain a hetero atom in the group thereof, or a group of the following 

general formula (8): 




( wherein 

Ri6 represents a substituted or unsubstituted phenyl group, a substituted or 
unsubstituted heteroaryl group, wherein said heteroaryl group is selected from the group 
consisting of pyridyl, furyl and thienyl groups wherein the substituent is selected from the 
group consisting of halogens, lower alkyl groups and alkoxyl groups, and 

m represents an integer of 0 to 5. 

43. The dihydropyrimidine compound, tautomer thereof or pharmaceutically 
acceptable salt thereof according to claim 42, wherein Bj represents a hydrogen atom. 

44. The dihydropyrimidine compound, tautomer thereof or pharmaceutically 
acceptable salt thereof according to claim 42, wherein Bi represents a group of general 
formula (3). 

45. The dihydropyrimidine compound, tautomer thereof or pharmaceutically 
acceptable salt thereof according to claim 42, wherein B\ represents a group of general 
formula (4). 
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46. The dihydropyrimidine compound, tautomer thereof or pharmaceutically 
acceptable salt thereof according to claim 42, wherein Bi represents a carboxy-lower alkyl 
group or a lower alkyloxycarbonyl-lower alkyl group. 

47. A dihydropyrimidine compound of the following formula (1), a tautomer thereof 
or a pharmaceutically acceptable salt thereof: 



A 




wherein 

Z represents a group of the following formula (Zl), which is bonded to the nitrogen 
atom at the symbol "*". 




wherein 

Bi represents a hydrogen atom, a carboxy-lower alkyl group, a lower 
alkyloxycarbonyl-lower alkyl group or a group of the following general formula (4): 
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(4) 




wherein 



R represents a hydrogen atom, a linear, branched or cyclic, saturated or unsaturated 
hydrocarbon group having 1 to 6 carbon atoms, and 

R represents a benzyl group, 3-phenylpxopyl group, 3-phenyl-2-propene-l-yl group, 
3,3-diphenylpropyl group, 3-(pyridine-2-yl)propyl group, 3-(pyridine-2-yl)-2-propene-l-yl 
group, 2-(2-methoxyphenyl) ethyl group, 2-(4-methoxyphenyl) ethyl group, 2-(4- 
hydroxyphenyl) ethyl group, 2-phenoxyethyl group, 2-(pyridine-4-yl)ethyl group or 4-phenyl 
butyl group, 

X 2 represents an oxygen atom or sulfur atom, 

A represents a group of the following formula (2), or a substituted or unsubstituted 1- 
naphthyl, 2-naphthyl, indole-2-yl indole-3-yl, thiophene-3-yl, thiophene-2-yl, furan-3-yl, 
furan-2-yl, pyridine-4-yl, pyridine-3-yl or pyridine-2-yl group wherein the substituents in 
these groups are those described below with reference to R 1 to R 5 in the formula (2): 



(2) 
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wherein 

R 1 , R 2 , R 3 , R 4 and R 5 may be the same or different from each other and each represent 
a hydrogen atom, a halogen atom, hydroxyl group, carboxyl group, amino group, cyano 
group, nitro group, a lower alkyl group, a lower alkoxyl group, a lower alkylamino group, a 
lower alkylthio group, a lower alkanoyl group, a lower alkoxycarbonyl group, a hydroxy- 
lower alkyl group, a hydroxy-lower alkoxyl group, a hydroxy-lower alkenyl group, a 
halogeno-lower alkyl group, a halogeno-lower alkoxyl group, an amino-lower alkyl group, an 
amino-lower alkoxyl group, an amino-lower alkenyl group, a carboxy- lower alkyl group, a 
carboxy-lower alkoxyl group, a carboxy-lower alkenyl group, a benzyloxy group, a benzoyl 
or a pyridylcarbonyl group, 

Q represents a hydrogen atom or a lower alkyl group, 

D represents a hydrogen atom, a lower alkyl group, dimethoxymethyl group, cyano 
group, a benzyl group, a pyridylmethyl group, a hydroxy-lower alkyl group, a halogeno- 
lower alkyl group, an amino-lower alkyl group, a carboxy-lower alkyl group or a group of 
the following formula (5) or (6): 



(5) 



(6) 



^C— X 3 — (CH 2 ) n -K 
H 2 



C-X 3 -(CH 2 ) n - G ^ Rio 



wherein 

X 3 represents O, S or N-R 8 ', 
n represents an integer of 0 to 6, 

K in the formula (5) represents a hydrogen atom, a halogen atom, hydroxyl group, 
carboxyl group, amino group, cyano group, nitro group, azido group, a substituted or 
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unsubstituted phenyl group or a substituted or unsubstituted heteroaryl group, wherein said 

heteroaryl group is selected from the group consisting of a pyridyl group, a furyl group and a 

thienyl group and wherein the substituents in these groups are those described with reference 

to R 1 to R 5 in the formula (2), 

G in the formula (6) represents N or C-H, 

wherein R 8 to R 10 may be the same or different from each other, and they each 
represent hydrogen atom, a linear, branched or cyclic, saturated or unsaturated hydrocarbon 
group having 1 to 6 carbon atoms, a substituted or unsubstituted phenyl group, a substituted 
or unsubstituted heteroaryl group wherein said heteroary group is selected from the group 
consisting of a pyridyl group, a furyl group and a thienyl group, a hydroxy-lower alkyl group, 
a hydroxy-lower alkenyl group, a halogeno-lower alkyl group, a halogeno-lower alkenyl 
group, an amino-lower alkyl group, an amino-lower alkenyl group, a carboxy-lower alkyl 
group, a carboxy-lower alkenyl group, a benzyl group, a pyridylmethyl group, cyano-lower 
alkyl group or a cyano-lower alkenyl group, and the chains may contain a hetero atom 
wherein the substituents in the substituted phenyl, pyridyl, furyl and thienyl groups of R 8 are 
halogen atoms, alkyl groups and alkoxy groups and the substituents in the substituted phenyl, 
pyridyl, furyl and thienyl groups of R 9 and R 10 are those described with reference to R 1 to R 5 
in the formula (2), or R 9 and R 10 may together form a ring selected from the group consisting 
of a cyclopentyl group, a cyclohexyl group, a piperidine-l-yl group, a piperidine-4-yl group, 
a pyrrolidine- 1-yl group, a pyrrolidine-8-yl group, a piperidinone-l-yl group, a pyrrolidinone- 
1-yl group, a piperazine-l-yl group and a morpholine-4-yl group, 

E represents a hydrogen atom, 

Xi represents an interatomic bond, 

L represents oxygen atom, and 

Y represents an interatomic bond. 
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48. A dihydropyrimidine compound of the following formula (1), a tautomer thereof 
or a pharmaceutically acceptable salt thereof: 




wherein 

Z represents a group of the following formula (Z2), which is bonded to the nitrogen 
atom at the symbol "*". 



(Z2) 



wherein 

B 2 represents an amino group, a lower alkyl group, a lower alkylamino group, a lower 
alkylthio group, benzyl group, a pyridylmethyl group, a hydroxy-lower alkyl group, a 
halogeno-lower alkyl group, unsubstituted heteroaryl group, wherein said heteroaryl group is 
selected from the group consisting of a pyridyl group, a furyl group and a thienyl group, and 
wherein the substituents in the substituted phenyl, pyridyl, furyl and thienyl groups are 
halogen atoms, hydroxyl group, carboxyl group, amino group, cyano group, nitro group, 
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lower alkyl groups, lower alkoxyl groups, halogeno-lower alkyl groups, hydroxyl-lower alkyl 
groups and lower-alkoxycarbonyl groups, 

X 2 represents an oxygen atom or sulfur atom, 

A represents a group of the following formula (2), or a substituted or unsubstituted 1- 
naphthyl, 2-naphthyl, indole-2-yl, indole-3-yl, thiophene-3-yl, thiophene-2-yl, furan-3-yl, 
furan-2-yl, pyridine-4-yl, pyridine-3-yl or pyridine-2-yl group wherein the substituents in 
these groups are those described below with reference to R 1 to R 5 in the formula (2): 




wherein 

R 1 , R 2 , R 3 , R 4 and R 5 may be the same or different from each other and each represent 
a hydrogen atom, a halogen atom, hydroxyl group, carboxyl group, amino group, cyano 
group, nitro group, a lower alkyl group, a lower alkoxyl group, a lower alkylamino group, a 
lower alkylthio group, a lower alkanoyl group, a lower alkoxycarbonyl group, a hydroxy- 
lower alkyl group, a hydroxy-lower alkoxyl group, a hydroxy-lower alkenyl group, a 
halogeno-lower alkyl group, a halogeno-lower alkoxyl group, an amino-lower alkyl group, an 
amino-lower alkoxyl group, an amino-lower alkenyl group, a carboxy-lower alkyl group, a 
carboxy-lower alkoxyl group, a carboxy-lower alkenyl group, a benzyloxy group, a benzoyl 
or a pyridylcarbonyl group, 

Q represents a hydrogen atom or a lower alkyl group, 
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D represents a hydrogen atom, a lower alkyl group, dimethoxymethyl group, cyano 

group, a benzyl group, a pyridylmethyl group, a hydroxy-lower alkyl group, a halogeno- 

lower alkyl group, an amino-lower alkyl group, a carboxy-lower alkyl group or a group of the 

following formula (5) or (6): 



X 3 represents O, S or N-R 8 *, 
n represents an integer of 0 to 6, 

K in the formula (5) represents a hydrogen atom, a halogen atom, hydroxyl group, 
carboxyl group, amino group, cyano group, nitro group, azido group, a substituted or 
unsubstituted phenyl group or a substituted or unsubstituted heteroaryl group, wherein said 
heteroaryl group is selected from the group consisting of a pyridyl group, a furyl group and a 
thienyl group and wherein the substituents in these groups are those described with reference 
to R 1 to R 5 in the formula (2), 

G in the formula (6) represents N or C-H, 

wherein R 8 to R 10 may be the same or different from each other, and they each 
represent hydrogen atom, a linear, branched or cyclic, saturated or unsaturated hydrocarbon 
group having 1 to 6 carbon atoms, a substituted or unsubstituted phenyl group, a substituted 
or unsubstituted heteroaryl group wherein said heteroaryl group is selected from the group 
consisting of a pyridyl group, a furyl group and a thienyl group, a hydroxy-lower alkyl group, 
a hydroxy-lower alkenyl group, a halogeno-lower alkyl group, a halogeno-lower alkenyl 



(5) 



(6) 




H 2 




wherein 
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group, an amino-lower alkyl group, an amino-lower alkenyl group, a carboxy-lower alkyl 
group, a carboxy-lower alkenyl group, a benzyl group, a pyridylmethyl group, cyano-lower 
alkyl group or a cyano-lower alkenyl group, and the chains may contain a hetero atom 
wherein the substituents in the substituted phenyl, pyridyl, furyl and thienyl groups of R 8 are 
halogen atoms, alkyl groups and alkoxy groups and the substituents in the substituted phenyl, 
pyridyl, furyl and thienyl groups of R 9 and R 10 are those described with reference to R 1 to R 5 
in the formula (2), or R 9 and R 10 may together form a ring selected from the group consisting 
of a cyclopentyl group, a cyclohexyl group, a piperidine-l-yl group, a piperidine-4-yl group, 
a pyrrolidine- 1-yl group, a pyrrolidine-3-yl group, a piperidinone-l-yl group, a pyrrolidinone- 
1-yl group, a piperazine-l-yl group and a morpholine-4-yl group, 

E represents a group of the following general formula (7) or a substituted or 
unsubstituted heteroaryl group, wherein said heteroaryl group is selected from the group 
consisting of thiophen-3-yl, thiophen-2-yl, furan-3-yl, furan-2-yl, pyridine-4-yl, pyridine-3- 
yl, pyridine-2-yl and imidazol-l-yl wherein the substituent is selected from the group 
consisting of halogens, lower alkyl groups and alkoxyl groups: 



R n , R 12 , R 13 , R 14 and R 15 may be the same or different from each other and each 
represent a hydrogen atom, a halogen atom, hydroxyl group, carboxyl group, amino group, 
cyano group, nitro group, a lower alkyl group, a lower alkoxyl group, a lower alkylamino 



(7) 




wherein 
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group, a lower alkylthio group, a lower alkanoyl group, a hydroxy lower alkyl group, a 
hydroxy-lower alkoxyl group, a hydroxy-lower alkenyl group, a halogeno-lower alkyl group, 
a halogeno-lower alkoxyl group, an amino-lower alkyl group, an amino-lower alkoxyl group, 
an amino-lower alkenyl group, a carboxy lower alkyl group, a carboxy-lower alkoxyl group, 
a carboxy-lower alkenyl group, benzyl group, benzyloxy group, a lower alkoxycarbonyl 
group, benzoyl, pyridylcarbonyl group, a substituted or unsubstituted phenyl group, a 
substituted or unsubstituted heteroaryl group wherein said heteroaryl group is selected from 
the group consisting of a pyridyl group, a furyl group and a thienyl group, or cyclopentyl 
group, cyclohexyl group, piperidyl group, pyrrolidinyl group and piperazinyl group wherein 
the substituents in the substituted phenyl, pyridyl, furyl and thienyl groups are halogen atoms, 
alkyl groups and alkoxyl groups, 

Xi represents an interatomic bond 

L represents >N-J wherein J represents a hydrogen atom, a lower alkyl group, a 
carboxy-lower alkyl group or a lower alkyloxycarbonyl-lower alkyl group, 

Y represents a saturated or unsaturated linear hydrocarbon group having 1 to 6 carbon 
atoms, which may contain a hetero atom in the group thereof, or a group of the following 
general formula (8): 




wherein 

Ri6 represents a substituted or unsubstituted phenyl group, a substituted or 
unsubstituted heteroaryl group, wherein said heteroaryl group is selected from the group 
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consisting of pyridyl, fiiryl and thienyl groups wherein the substituent is selected from the 
group consisting of halogens, lower alkyl groups and alkoxyl groups, and 
m represents an integer of 0 to 5. 

49. The dihydropyrimidine compound, tautomer thereof or pharmaceutically 
acceptable salt thereof according to claim 48, wherein B 2 is selected from the group 
consisting of substituted or unsubstituted phenyl groups, a substituted or unsubstituted fiiryl 
groups and substituted or unsubstituted thienyl groups. 

50. The dihydropyrimidine compound, tautomer thereof or pharmaceutically 
acceptable salt thereof according to claim 48, wherein B 2 represents an amino group, or a 
lower alkylamino group. 

5 1 . The dihydropyrimidine compound, tautomer thereof or pharmaceutically 
acceptable salt thereof according to claim 48, wherein B 2 represents a lower alkylthio group. 

52. The dihydropyrimidine compound, tautomer thereof or pharmaceutically 
acceptable salt thereof according to claim 48, wherein B 2 represents a lower alkyl group. 

53. A pharmaceutical composition comprising a dihydropyrimidine compound, 
tautomer thereof and pharmaceutically acceptable salt thereof according to claim 42 as an 
active ingredient. 
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54. A pharmaceutical composition comprising a dihydropyrimidine compound, 
tautomer thereof and pharmaceutically acceptable salt thereof according to claim 47 as an 
active ingredient. 

55. A pharmaceutical composition comprising a dihydropyrimidine compound, 
tautomer thereof and pharmaceutically acceptable salt thereof according to claim 48 as an 
active ingredient. 

56. A method of treating a patient suffering from a pain caused by thromboangiitis 
obliterans, postoperative pain, migraine or visceral pain, which comprises administering a 
compound of claim 42 to said patient. 

57. A method of treating a patient suffering from a pain caused by thromboangiitis 
obliterans, postoperative pain, migraine or visceral pain, which comprises administering a 
compound of claim 47 to said patient. 

58. A method of treating a patient suffering from a pain caused by thromboangiitis 
obliterans, postoperative pain, migraine or visceral pain, which comprises administering a 
compound of claim 48 to said patient, 

59. A method of treating a patient suffering from an acute stage of ischemic 
cerebrovascular disorders caused by cerebral infarction or intracerebral bleeding, which 
comprises administering a compound of claim 42 to said patient. 
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60. A method of treating a patient suffering from an acute stage of ischemie 
cerebrovascular disorders caused by cerebral infarction or intracerebral bleeding, which 
comprises administering a compound of claim 47 to said patient. 

61. A method of treating a patient suffering from an acute stage of ischemic 
cerebrovascular disorders caused by cerebral infarction or intracerebral bleeding, which 
comprises administering a compound of claim 48 to said patient. 
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SUPPORT FOR THE AMENDMENTS 

Newly-added Claims 42-61 are supported by the specification at pages 4-111 and 

original Claims 1-30. 

In the newly-added claims, the structural variables C and F have been replaced with Q 
and J respectively. A substitute specification is submitted herewith to make the 
corresponding changes to the specification. Since original Claims 1-30 have been canceled, 
the text of those claims in the substitute specification has not been modified. 

Page 1 of the specification has also been amended to insert continuing application 

data. 

No new matter is believed to have been added to the application by the amendments 
submitted above. 
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